Telomerase, which synthesizes telomeric DNA in eukaryotic cells, is classified as a reverse transcriptase.
INTRODUCTION
Telomerase synthesizes telomeric DNA and contributes to the maintenance of functional telomeres in immortal or highly proliferative cells. Telomerase is a ribonucleoprotein in which the internal RNA component serves as a template for directing the telomere DNA sequence (TTAGGG)n in human cells. Therefore, telomerase is classified as a reverse transcriptase (RT). In order to obtain selective inhibitors as useful tools for investigating the properties and functions of telomerase, we have been searching for nucleotide analogues that act more efficiently on the enzyme. Previously, we demonstrated that the inhibitory effect of 2',3'-dideoxy-5-styryluridine 5'-triphosphate (StddUTP), which bears a hydrophobic group, on HIV-1 RT was as potent as that of 2',3'-dideoxythymidine 5'-triphosphate (ddTTP) [ 11. Among tested purine nucleotide analogues, 9-(P-D-arabinofuranosyl)-guanine 5'-triphosphate (araGTP) is a potent telomerase inhibitor. We have been interested in the inhibitory effect of hydrophobic 2-(/?-n-butylphenyl)guanine nucleotide analogues, which are selective DNA polymerase a inhibitors, originally developed by E. G. Wright et al |2|.
The present paper describes the telomerase-inhibitory effects of nucleotide analogues bearing a hydrophobic group on the base moiety. 
MATERIALS AND METHODS
9-(P-D-Arabinofuranosyl)-2-(p-/z-butyIphenyl)guanine 5'-triphosphate (BuParaGTP) was synthesized by the phosphoroimidazolidate method from its 5'-monophosphate counterpart, which was prepared from 9-(P-Darabinofuranosyl)-2-(/?-n-butylanilino)adenine 5'-monophosphate |3| by deamination. Telomerase activity was determined by the stretch PCR assay as described |4,5|. After the telomere extension reaction by telomerase (HeLa cell SI00 extract |4|), the DNA products were extracted with phenol/CHCl3 and precipitated by addition of ethanol for removal of lowmolecular-weight materials. Then, PCR amplification of the purified DNA was performed. The PCR products were separated by 10% polyacrylamide gel electrophoresis and detected by staining with SYBR green I. The amount of PCR products, constituting a telomere DNA ladder, was estimated using a fluorescence image analyzer FLA 3000 (Fuji Film).
RESULTS AND DISCUSSION
As shown in Fig. 2A and 2B, PCR-amplified telomerase products were detected as a ladder consisting of bands spaced six bases apart. We investigated the inhibitory effects of StddUTP, ddTTP, BuParaGTP and araGTP on human telomerase. As the concentration of StddUTP increased in the presence of 10 /AM dTTP, the products became shorter and their total amount decreased ( Fig. 2A) .
On the other hand, BuParaGTP failed to inhibit the telomerase activity to any significant extent (Fig. 2B) . The resulting inhibition curves are shown in Fig. 2C . Linevveaver-Burk plot analysis showed that the mode of inhibition of StddUTP was competitive with respect to dTTP (data not shown). Thus, replacement of the methyl group of ddTTP with a styryl group at the 5-position affects the affinity of the analogue for telomerase. In contrast, although araGTP showed a strong inhibitory effect as reported |6|, the 2-butylphenyl analogue (BuParaGTP) showed a greatly reduced inhibitory effect.
Further study of telomerase inhibitors is now under way in our laboratory.
